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QUALIFICATION 30 September 1983
REQUIREMENTS SUPERSEDING
REMOVED MIL-M-38510/400(USAF)

25 August 1977
MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, N-CHANNEL, SILICON-GATE
MONOLITHIC 8 BIT MICROPROCESSOR (FIXED INSTRUCTION)

INACTIVE FOR NEW DESIGN
AFTER DATE OF THIS REVISION

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
N-channel, silicon gate microprocessor. One product assurance class and a choice of
case outline and lead finishes are provided for each type and are reflected in the

complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, except
the "JAN™ or "J™ Certification mark shall not be used.

1.2.1 Device type. The device type shall be as follows:

Device _type Circuit
01 8-bit fixed instruction microprocessor

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL-M-38510.
1.2.3 Case outline. The case outline shall be designated as follows:

OQutline letter Case outline (see MIL-M-38510, appendix C)

0 ND-5 (40-Tead, 9/16" X 2 1/16"), dual-in-line package

1.3 Absolute maximum ratings.

Supply voltage, (Veg)l- - = = = = = = - - - - - -0.3 to *+7.0 V dc
Input voltage range- - - - - - - - - - - - - -0.3 to *+7.0 V dc
Storage temperature range- - - - - - - - - - - -55°C to +*150 C
Power dissipation- - - - - - - - - - - e e - 1.0 W

Lead temperature (soldering, 5 seconds)- - - - 270 ¢

Maximum junction temperature (Tg)- - - - - - - 150°C

Thermal resistance, junction-to-case - - - - - 50 C/u

1.4 Recommended operating conditions.

Supply voltage - - - = v = = & e =&« o o o - 9w 4.75 V dc minimum to 5.25
V dc maximum

Minimum high-level input voltage (Vyy):

Logic inputs - - - - T T P 2.0 V dc

Clock inputs - - - - - - - - - - - - - - - - Vee - 0.6 V
Maximum low-level input voltage (VL ):

Logic inputs - - =« =« -« - « & o o o - - - - - 0.8 V dc

Clock inputs ~ ~ - - - - - - - - - - « - - - 0.4 V dc
Clock overlap- - - = - - = 0 0 0 0 0 0 & = o - 0 ns
Frequency of operation - - - - - - - - - - - - 0.1°to 1 MHZ .
Case operating temperature range (T¢)- - - - - -55°C to +125°¢C

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Rome Air
Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.

FSC 5962
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2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specifications. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIL-N-38510, and herein.

3.2.1 Terminal connections. Terminal connections shall be as specified on figure

1.

3.2.2 Functional block diagram. The functional diagram shall be as specified on
figure 2.

3.2.3 Functional description, terms, and symbols. Functional description, terms,
and symboTs shall be as specitied Tn b.5.

3.2.4 Case outline. Case outline shall be as specified in MIL-M-38510 and in
1.2.3 herein.

3.3 iLead material and finish. Lead material and finish shall be in accordance
with MIL-M-38510.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specitied in table I and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. Electrical test requirements shall be the
subgroups specified in table 11. The electrical tests for each subgroup are
described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, marking of the country of origin may be omitted from
the body of the microcircuit, but shall be retained on the initial container. The
"JAN" or "J" certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line. MNot necessarily the line producing the
device type described herein.
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| hold-clock inputs
|

TABLE I. Electrical performance characteristics.
1 | ) | Limits |
Test | Symbol | Conditions IFig | |Units
| I | 7 Min T Max |
| | | | | !
I | | | T 1
ngh Tevel output voltage [Vpy IVee = 4.75 V; Igy = -205 wA : | 2.4 : - v
-D | f [ |
oo | | | | | |
I I I [ I I
H1gh level output voltage |Vq IVee = 4.75 V; Igy = -145 uA | I 2.4 | - | v
0-A15, R/W, VMA | | I | | l
| | | ! | |
| | R | | |
H h Tevel output voltage |Vg [Veg = 4.75 V5 Igy = -100 wA | 1 2.4 | - } v
| | | ! !
| | | | | |
| | I | | |
Low-level output voltage Vg |Vee = 4.75 V; Ip. = 1.6 mA | | - | 0.4 |V
Dg-D7, Ag-A1s, ! I | | I |
R9w VMA, B)& | | | ! | I
| | | | | |
[ I | | ! |
High-level high-impedance |Izy2 Ive cc = 5.25 V; Vg = 2.4 V; ! I - ! 10 | uA
output current Dg-Dy | I = 125°C, 25 C : : | ]
| | |
| i T | ! ]
High-level high-impedance |Izy; |V cc = 5.25 V; Vg = 2.4 V; | | - | 100 | uA
output current | |T¢ = 125°C, 25°C i | | |
Ag-A1s, R/M | | | | | |
| | | I | |
I ] ] | | I
[Low-Tevel high-impedance |Izj o Vee = 5.256 V; Vg = 0.4 V3 | | - [ =10 | uA
} output current Dg-D7 ! IT¢ = 125°C, 25°C { I : |
| | | |
| 1 | | 1 I
ILow-Tevel high-impedance 11z, Vg = 5.25 V5 Vg = 0.4 V5 ! | - | -100 | uA
| output current | |T¢ = 125°C, 25° | ! I
I Ag-A1g, R/ | I [ | l [
| | ! | | |
Hi 1 1 t t {I {V 5.25 V; v oV { { } 2.5 : A
evel input curren IH1 N = ce = ; - ) "
HﬂET , Tsc, TRG, | IATT other pins = 0 V; | ! ! !
T, DBE | ITc = 125°C, 25°C | | | I
[ | | | | |
I ] I | I I
High- 1eve] input current |Iyy2 IViny = 5.25 V; Voo = 0 V3 ! | - | 100 | uA
81, | |ATT other pins =0V, i | | |
| ITe = 125°C, 25°C | [ | !
| | i | | {
| | | | | |
Input clamp voltage : I(Pos) Viy * 5.25 V { | - | 2.5 | uA
v I | | |
I T T T |
I |(NEG) Ig = 10 uA | | - | 0.9 | Vv
| | | | | |
] I [ I T I
Input high threshold-all |Viyj IVoe = 4.75 V; Voo = 5.25 ¥ | | 2.0 | - v
logic inputs | [ | | ! !
| | | ! I I
IInput low threshold-all [V | ! ! - 0.8 | V
| logic inputs | | | | | |
] | | ! | |
[Clock input high thres-  |Viy, | | I Ve¢ 1 - bV
| | | | -0.6 | f
| ! | ! | |
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TABLE I. Electrical performance characteristics - Continued.
| T ] T |
| Test | Symbol | Conditions Figure | [Unitsl
| f | n ax |
} h }V | v 0.4 : v I
TTock Tnput Tow Thres- ) Voo = 875V, Ve = 5.25 - - ;
| hold-clock inputs ! [ ¢ ¢ | |
{Power supply current e | - ! - I 190 { mA :
| ]
|TTock puTse width 81 Tt41 T = 71 &30 1 9,500 1 ns :
| | i | | I
=C1ock pulse width 4o {t¢2 { - 7 : 150 : §,500 { ns :
[Time between @1 trailing ltpj 1 - 71 0 [ 79,100 T ns
| edge and g leading I ! | I |
| edge | { [ | | |
| | | | | | |
[Time Detween g5 trailing [tps I - 7 ] 0 | 9,100 [ ns
| edge and 41 leading i | | | | |
| edge [ | | i | [
| | | | | I |
| T T I T I |
ITotal time #1 and #p lteppe)w | - 7 1 940 | - I ns
| are high | | | | | |
| | | | | ! |
[ T ] | | | |
IDBE pulse width (DBE down |t(ppg)y IDBE must be at 0.8 V or Tess 7 | 150 | - | ns
| time) l Ifor at least Ty 1 while ¢ | I | l
! I lis at Vgc - 0.6 V level or | ! [ !
! i [ higher | | | |
| | | | | | |
f | T I [ ] [
{él to DBE timing }tSLHl I - 7 } 0 } - { ns %
| I ] [ [ [ f
||!51 to DBE timing {tSHLl { - 7 ‘ 0 { - l ns ||
| | | | | | |
}TSC pulse width ‘t(TSC)w : - 1 17,18 } - ‘ 9.5 ‘ us ‘
i [ T ! I T {
;HKE| pulse width (setup) :t(HALT)NI}t(HALT)WI > toHL? 14 : 200 - l ns |
| | | | B |
! |t(HALTIW2] E(HALTINZ 2 tsLh2 15 1 20 - s
| I 1 | I ] !
{Processor  |DRE to ¢ | tsHLl | - 7 | 300 | - | ns
lzontrols | | i 1 | | |
{setup times | [ I ] ] | |
II }W' to 4 }tsuLz }tsan < t(HALT)WL 14 { 200 || - Il ns Il
{ | | T ! | ! !
{ ll }tswz {tSLHZ < Y(HALT)W2 } 15 || 200 } - || ns II
| | | | s | l [ ns |
tsHL3 - 15 200 - ns
! | I | | I | | !
} } ! | | | | i :
ltSLH3 ] - 1 14 | 200 ] - | ns
| | | | | | | | |
| ITeseE, T, | | | 12,13 | | Lo |
eset, R t - 12,1 200 - ns
! RWT to 8y |_on-t | | | ! )
| | { T I T T } }
! ftsLHa | - 11,12, | 200 | - ns
i | | 113" | | L
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TABLE I. Electrical performance characteristics - Continued.

I | | | Limits |
| Test | Symbol | Conditions |Figure | JUnits
i | | | 'V Min T Max |
| | ! | | | |
! I I | | T I
[Processor control hold ItHLHL | - | 17,18 | - I 40 | ns
[ time TCS to ¢, ! | [ J [ f
I | | [ ! [ [
| | | ! | | |
IR ad cycle data setup t1me|t5LH5 | - I8 | 100 | - | ns
1 D o - Dy to ¢2 | | | | |
: o TR T
It ] 8 100 - ns
| s | | | |
| [ | ] | I I
[Read cycle data hold time |ty yo | - | 8 | 10 | - | ns
| Dy-Dy to ¢, ] | [ | |
| | | s | | |
tHHL? - 10 - ns
| e | l | |
| ] | I | | |
IFrequency of operation forl f IRL = 2.2 k ! 5,7 | 0.1 | 1.0 | MHz
| 81 and g ! [ ! I | !
I ! | | | [ |
] | | | | I [
|Propagation delay time [tpL 1 |BA, R/W VMA | 8,9 | - I 300 | ns
] Read cycle for ¢ | |Dp-D7, Ag-A | | |
|~ to R/ P | 07 RO | | | |
| Read and write cycles | IR = 24 kQ; BA | | ]
|~ for g1 to VMA | IR = 11.7 ke; Dg-D7 l | ! |
I {Ag-A15) | I | | |
! ] | ! | | !
| | IR = 16.5 k23 Ag-Ays, l I l l
] | | R/W, VMA | ! | |
|Propagation delay time 'tpyL1 ! | 8,9 | - I 300 [ ns
I (L Write cycle for gy ] IC = 30 pF; BA | | | !
| _ to R/M I ! ! ! | !
[ (@ Read or write cycles | IC = 130 pF; Dg-Dy | [ | |
[ for g1 to (Ag-Ais) [ ! I ! !
| I IC = 90 pF; Ap-A1s5, R/W, | | |
| | | VMA | | ] |
| | | | | ! [
|Propagation delay time [tpLH2 | | 8,9 | 10 ] - | ns
(1) Write cycle for ¢ [ ! I l I I
| to R/W | | | | ! !
1 (2) Read and write cycles | f | | |
} for g1 to (Ag-Arsg) ! l { ! :
| | | | [ | {
{Propagation delay time [tpHL2 I I 8,9 | 10 | - | ns
O Read cycle for ¢y I I ! f [ !
| o R/W ! ] | | | |
&) Read and write cycles | ! [ | |
: for 81 ?0 VMA or = : : ‘ :
Ag-A
I | l | | | !
[ I | | ] | [
IPropagation delay time ItpLHa | | 17,18 | - I 300 | ns
| TSC to VMA or BA I | ! | |
| | | | ! f I
; }tPHL3 : { 17,18 { - , 300 ; ns
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TABLE I. Electrical performance characteristics - Continued.
| i | | | Limits |
| Test | Symbol | Conditions IFigure | lUnits
! | | | 1= Min | Max |
| | | I | | i
| | I | | | | |
| Propagation |¢1 to BA  ItpyLs IR, = 2.2 k 1 15 | - | 300 i ns
| de?ay times | | | | |
} during HALT { ‘ {BA R/W, VMA ‘ } { I
mode ¢o to BA t Dp-Dy, Ag-A 14,15 - 300 ns
| I PLE R0 00 0d: AR | | |
| |R=117k§2 Do-07 ] I !
IWrite cycle propagation tpzu2 IR = 16.5 kQ; Ag-Ay | 10 | - | 225 ns
| delay times from a high- | | 9 aMA | | | |
| impedance state, DBE to | IC = 30 pF; BA } ] | !
I {Dp-D7) t IC = 130 pF; Dg-D 10 - 225 ns
o7 P2 1¢ D90 b A09A1§, R, | |
| |
Write cycle propagation  ltpyzi | | 10 | 10 | - | ns |
| delay times to a high- | | | | | |
| impedance state, | | | | 1]
} DBE to {(Dg-D7) tpLZ1 ‘ } 10 10 - ns {
| | | |
{Propagation delay times ltpyz | P17 - | 300 | ns !
| to a high-impedance statel { | ! | | i
| from TSC to R/W and f | | I | | ]
b (Ag-Ays) Itppz2 | | 17 | - | 30 | ns |
| | | | | ! | |
‘A A R/ { : ‘ 15,16 { 0 { : :
- R W: HALT, t R 1 - ns
! ﬂAI*spropagation delay | PHL3 | | | | ] |
e — T I R o
t 15,16 10 - ns
1 | | | | L
o5, R/ | | 115,16, | | s |
5, R/W: propaga- t 5,16, - 300 ns
| 1on delay tgm1ﬁgg(1n | PZH3 | {17 | | |
| response to coming out | | | | ! | |
| of WALT, WAIT, or TSC) ltpzr3 | 15,16, | - | 300 |ns |
| | I 117 | | ! |
I ] | | 1 | | |
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TABLE 1I. Electrical test requirements.

Subgroups (see table
IIT, unless otherwise

MIL-STD-883 test requirements specified) 1/

Class B devices

nterim electrical parameters 1, 7B

1
{pre burn-in) (method 5004) (OPTIONAL)

*1- (test conditions
1-123)
2, 3, *7, 8A, 8B

Final electrical test parameters
(method 5004)

Group A test requirements
(method 5005)

Group B zap test

[Group € and D end-point electrical
|parameters (method 5005)
|

[
|Additional electrical subgroups for
=group C periodic inspection

None

T
|
|
|
f
|
!
|
[
!
l
!
T
|
|
[
!
!
!
|
[

T
[
|
!
I
|
!
T
!
!
|

*PDA applies to subgroups 1 and 7A

1/ The letters "A" or "B" immediately following a specified sub-
group refer to the respective input condition letter of table
ITIA.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance w?fa MIT-M-38RTI0 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Qualification inspection. OQualification inspection is not required.

4.3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT he conducted on all devices prior to quality conformance inspection. The
following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 6, or
equivalent.

(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table
IT, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.
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¢. The percent defective allowable (PDA) for class B devices shall be 10
percent based on failures from group A, subgroup 1 test after cooldown as
final electrical test in accordance with method 5004 of MIL-STD-883, and
with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre
burn-in screening may be excluded from the PDA. If interim electrical
parameter tests prior to burn-in are omitted, then all screening failures
shall be included in the PDA. The verified failures of group A, subgroup 1,
after burn-in divided by the total number of devices submitted for burn-in
in that lot shall be used to determine the percent defective for that lot,
and the lot shall be accepted or rejected based on the PDA for the
applticable device class.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.3). Generic test data (see 6.7) may be used to satisfy the
requirements for group C and D inspections. Quality conformance inspection shall be
completed on the specific devices covered by this specification before they are
shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table 1
of method 5005 of MIL-STD-883 and as follows:

a. Tests shall he as specified in table Il herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

4.4.2 Group B inspection. Group B inspection shall consist of the test subgroups
and LTPD values shown 1n table II of method 5005 of MIL-STD-883.

4.4.3 Groups C and D inspections. Groups C and D inspections shall consist of the
test subgroups and LIPD values shown in tables III and IV of method 5005 of
MIL-STD-883. Endpoint electrical parameters shall be as specified in table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
Vgg terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

4.5.7 High-voltage (V,,p) test of input protection circuits. One input terminal
of the device under test ?BUTT shall be subjected to a voltage pulse of 400 V from a
100 pF source in the following test sequence. The internal protection network is
shown on figure 3.

a. Measure Iyy at one input terminal of the device under test at 25°C.
These measurements shall be made in accordance with tahle III herein. The

test limits for a single terminal measurement of Iyy shall be as
specified in table III.

b. Apply the test voltage (V, = 400 V) to the same terminal selected for
leakage current measuremen%g. Apply V,,p in.a 2 - pulse sequence as
follows and in accordance with the tes% gircuit of figure 4.

1. TInput (-) to Vgg.
2. Input (+) to Vgg.
c. Within 24 hours reépeat the Ijy measurements on the same terminal as

performed above. At this time a DUT exhibiting leakage currents in excess
of the specified limits is defective.
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Vs§ ——(J 1 @ " 40 [)e—— RESET
HALY ——» ] 2 39 [}e—— TSC
Py —] 3 38 1 ---NC
IRQ —={—] 4 37 le— @2
VMA «—{ 1 5 36 [}—— DBE
i — (] 6 35 [}--- NC
BAa (] 7 34 [T J— R/W
vece ——{] 8 33 [ Je— Do
Ao -—( ] 9 32 [Je— D
Aj «—( 10 3 [ Je— D2
Ag «—{1 11 30 [Je— D3
Ay «—1 12 29 [Je— Dg
Ag «—] 13 28 [Je—— D5
Ag -—( 1 14 27 [Je—— D¢
Ag —{ 1 I5 26 [}e— D7
Ay «——( ] 16 25 [ 1—— A5
Ag «—{ ] 17 24 T 1—» Ag
Ag «——{1 18 23 [ J—» A3
Ao e—(] 19 22 [T— A2
Aj) -—L] 20 2l [} Vgg
NOTE: Pin 1 is marked for orientation.

DEVICE TYPE 01, TOP VIEW

FIGURE 1.

Terminal connections.
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DATA
vce {81
GND —sH—+- | | (3€)nge
oND 211 [
INSTRUCTION ACCUM A (33)
REG
(32) 20
l ] ACCUM B (3|)0|
p2
STACK STACK
INSTRUCTION PTRHR | PTRLR C:-J;) Dara ((:g; 03
DECODE INDEX HR | INDEX LR FrER o) D4
—__ (40) [ PROGRAM | PROGRAM (27) g
RESET 1 CTR HR CTR LR (26)
iRQ D7
e 1] INTERRUPT
i — S CONTROL 7
@1 57y TMING AND ADDRESS LO A
p2 CONTROL ADDR W DATA
<z
A 8
= (2) BUS ARITHMETIC
CONTROL g UNIT
vma 5! | SN
ga {7} COND CODE REG
R/W (34)
< <z

ADDRESS BUFFER

ADDRESS BUFFER

39| (25)@&2:)@'@%9) aemans)

(1)K (3121 D} (I0)(S)

TSC A5 AI4AI3 AI2 Al AIO A9 A8 A7 A6 A5 A4 A3 A2 Al AD

FIGURE 2.

Functional block diagram.
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Input conditions for table 1IIC.

TABLE IIIA.
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See footnote at end of table.
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Input conditions for table IIIC - Continued.

TABLE IIIA.
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shall be 5 ns to 100 ns when measured from 0.9 to

;HL) for all input signals except for clock

V.

Rise and fall times (tyyLH, t
.9

inputs and DBE (see figure 7

1
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Functional test output conditions for subgroups 7 and 8 for table I1IC.

TABLE IIIB.
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Functional test output conditions for subgroups 7
and 8 for table 11IC - Continued.

TABLE I11IB.
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Conditions tpyyp and tpy o shall be measured for only input condition (E) of

table IIIA.
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R
LDEVICE A . _» TO LOGIC
PIN - CIRCUITRY
G D
S
)
Vss
NOTES: )
1. R1 = 100q typical for clocks; 1 ko to 2 ke typical for all other inputs.
2. BV =20 V to 30 V typical.
Dss

* Each device input pin excluding V¢c, Vss and N. C. has an input protection device.

FIGURE 3. Device pin protection circuitry.
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+ v O—MA—»
SoPPLY R o R2 TO DEVICE
SUPPLY T Ci UNDER TEST
- * -
NOTES:
1. Rl = appropriate current Timiting resistance.
2. R2 = 1.5 ka +10%.
3. C1 = 100 pF +20%.
4. Vypp = 400 V, measured at device input terminal.

FIGURE 4. High voltage (VZAP) test circuits.
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r— =" 1
: APPLICABLE TO PINS |
| 9-20, 22-34 |
| |
[ Va '
1 |
| |
| Re '
I
: | 4.75V
| |
|
L | $2.2k£5%=RL
TO DEVICE - 4 i«
OUTPUTS
>
c 3R
NOTES:
1. € = 30 pF 157 for pin 7.
2. € =90 pF +5% for pins 5, 34, 9-20, 22-25.
3. C = 130 pF *5% for pins 26-33.
4. € includes fixture capacitance.
5. R] = 24K +5% for pin 7.
6. R] = 16.5K +5% for pins 5, 34, 9-20, 22-25.
7. R1 = 11.7K +5% for pins 26-33.
8. Diodes - 1N4533 or equivalent.
9. R? = 1.1K +5%.
10. VA = +5.00 V for all functional tests except tristate tests.
11. VA = -0.6 V for tristate tests.

FIGURE 5. Dynamic-functional load circuit.

32



MIL-M-38510/400A

GND
FO/4
FO
+5V
OPEN
FO/8
OPEN
+5v
OPEN
OPEN

OPEN
OPEN

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

OPEN
OPEN

FIGURE 6. Burn-in and operating life-test circuit.

| Vsg RESET 40
2 HALT TSC 39
3 @l NC 38
4 IRQ @2 37
5 VMA DBE 36
6 NMI NC 35
7 BA R/W 34
8 Vec DO 33
9 a0 DI 32
10 Al D2 3
i1 A2 03 30
12 A3 D4 29
13 A4 DS 28
14 A5 D6 27
15 A6 D7 26
16 A7 Al5 25
IT A8 Al4 24
18 A9 Al3 23
I9 Al0  AI2 22
20AIl Vg5 2|

NOTES:

1. VCC = 45,0 V dc.

2. VSS =0V dc.

3. FO = 100 kHz.

4, FO/2 = 50 kHz.

5. F0/4 = 25 kHz.

6. F0O/8 = 12.5 kHz.

7. F0/16 = 6.25 kHz.

FO/16
Fo/2
GND
FO

FoO

GND

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

OPEN
OPEN
GND
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twHy -
} tPERIOD >
Vee
cLocK o (Vcc-0.6)
0.6V4re— g, —=itoev 0.6V 0.4V
-ml tps — ‘-— to2
| (vee -0.6V)
t (Vee
cLOCK o\!SHL 1= ot (SLH| fle—— t B2 o6y
0.4V
tioBE)W
2.0
DBE o8V
0.8V
NOTES:

1. Clock, tTLH = tTHL = 30 ns; measured from 0.4 V to VCC - 0.6 V.

2. DBE, tTLH = tTHL = 20 ns; measured from 0.9 V to 1.9 V.

3. thT = total time Hl and ﬂé are _high (includes delay between Hl and 52) = 940 ns minimum.

4. DBE must be at 0.8 V or less for at least t(DBE)w while Gl is at VCC - 0.6 volts or greater.

FIGURE 7. Clock waveforms.
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CLOCK ﬂ.j

CLOCK B

— tPLH, /

*Q?C-Oﬁv

0.4V /

Veg-06V
Neoay

— tPHL 2

R/W

2.4V

\2.4v

_

2.4V

ﬂ\f‘4v

Ap-Al5 X

24V
04v

2.4y
0.4v

e tene,

RETURN TO INPUT
Bo-07 COMPLEMENT

Ny o8

et —t
tsLHg __',_,J [..(__ THHL) PLH2

tsHLg — e o feul—— tHLH,

FIGURE 8.

Read cycle timing.
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—/Vcc -06V \ [
CLOCK @) 0.4v

S

CLOCK D2

R/W —
No.av Joav
7‘2-4V J\2.4v
VMA  ——

—=t PLHy —w| fatPHL2

54V 24V

Ap-Ais 0.4V 0.4V
o teHL| b —= f—teLnz

FIGURE 9. Write cycle timing.
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DBE = @5 i v/ \o.av /—

— thHZ t—— — I‘_ t'PHZ|
Do-D7 f ‘\2.4 Vv
M| ¥oav

o tPZL2 | | | tPLZ)

20V
DBE # B5 _—\—/{st |.5v\ /
0.8V

—= tPZH o —=  =-tPHzy

: 24V 2.4y
00_07 __< >_—
04 VH 0.4v

——— 0OV REF
— tPZLZ I‘— = l‘— tF’Lzl

FIGURE 10. MWrite cycle timing.
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CYCLE VCC OGV
Lal [ #2 | |#7 | #8 |#9 | n l n+3 |

soaoe ] LI, J LI I—LJTL [LIL

t"SLHq,

o N jzov
o2 LT VD OO OO X

FFF NEW PROGRAM
FFFE FFFE FFFE FFFF NEW PRO

v0-or | VLTIV \\\\\\\\\)C:X L XX

A ATARAALNARRAAR YA o
vma \\\\\\\\\TK\T\ ]

s LT T "

FIGURE 11. Power up-reset timing.
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Vce-0.6v /-Vcc-o.sv

ICY:ALE |A+l | M+2 |M+3 |
22 CLOCK-I—I H J—I ﬂ I—l Iﬂl ﬂ l—l l—l_
RESET _—1 tSHL4 —-I [SHa
O.BV\ u_712.0V

-t Y Y OCOCOC )

NEW PROGRAM
FFFE FFFE FFFF 800\ TR0

vo-or Y XX OGO )T

PC 8-15 PCO-7 FIRST
) INSTRUCTION
R/W \< x y A
VMA W( >

-
<

i
o

A
~

BA
O REF

FIGURE 12. Processor reinitialization - reset timing.

39



MIL-M-38510/400A

“3p05 d0 IMS 40 UOLINJaXa pue IWN ‘DYI buiwily 3dnau33ul  “gf 3YN9I4

\ (1-8) (£ - 0) / M7y
.rm@_ (Z %%‘ﬁm_ -8)od 93483000 (g) (V) 93y "93y "LSNI
ISHI4 M3N GQUVM3N "ANOD wnaow WNOOV X3aN1 X3ANI (GI-8)0d(2-0)0d 1X3N
OO OO O L K ) s
HO133 |
sS3¥aav 1 m:o_>wma 30
5d M3N m.._..E m.._..r_c -N)dS(9-NIIS(S-NIIS (PN)IS (E-N)dS (S-NMSU-N S (N)dS wm“.qz "43d0 LSV
OO OO OO X ) sheo
\W 118 MSYW
¥ LdNYY3LINI
; $3000 d0 IMS 40
) . NOILND3X3 8O
*>om A8°0 LAN 40 DY
| AOZ ---
Tifjmg jxment__l\
:er:_l .Zc: Uue L,
e bafla bl o _ O T N - U P \_ o 2
\ i 37040

AG0- O0p~ AG0-29p—

40



MIL-M-38510/400A

*S12A0 {TYH [PWJON *pI FUNODIS

a“T/
/ | vNA
434 A0 —]
““m A Lg-0g
—_ 438 A0—
- “_TA Sly Oy
|
—_ 434 AO
> M“TA m/y
i — R
- ve

|AS)

A80 A 80

|
YT S NS 1IVH

AS'0-20p

/ A9°0-92,) \~, A90-5 uyf“ —'g %007

g4 %5019

/T

NOILINYLSNI
LN3YHHND 40 3TDAD LSVI——e=

41



MIL-M-38510/400A

*31NJ3aX8 uo[3ana3sut 9|buLs - [IyH °GL 3dN9I4

~
qw

. N he—et- €924 4
27dq | VA ¢ Ab O
MNIaa )y Ab 2 ¢ Sly-Oy
ﬂNJmu|T|' v T||'I IN&u
>m.o“ﬂN X M
AO2 ) Xx2 3
2 M/H
€ ZHd ) —fe—e ! le—st- EHZd4 /
\ X /-
< —
/ o >¢.o/
_f , ve
bt ¥Hdy ¥IHd n
ZM (LTVH) g |
AB0 ads |
i 1VYH
AOZ----
CHIS;
/ \ / TN / /v||\! 2 %0070
. -
» & 9 30010
|
\llv/||||\ Ag A9'0- 205 AO - 00,

le— 31n93x3 NOLLINYLSNI IIL.MI. HOL3: NOLLONHLSHI

-

42



MIL-M-38510/400A

CYCLE, l 2 | 3 I 4 l 8 l 9 l |o| n |n+lln+2|n+3ln+4ln+5,n+6l

[}
21 cLock iI l l 104“ iil I I l pl —_— 0.4V
B2 cLock H H ’—l H l—l H ﬂ n ﬂ l‘l H [‘t—"'l—’ I—’ I-Vcc-o.sv

tsHLa —’ tsLha

2.0v

IRQ
OR & —
NMI {.Xge Vv

t

A A 20V 2.4Vi—lf
0-"15 0.8V O"WT—J X

SP(n) SP(n-5) tpzL3 I FFF8 FFF9 NEW PC
_ SP(n-1) SP(n-6 - F—'PZHB ADDRESS
R/W — tPLZ3 o} _fEav
| n 0.4V

- 'PLH4->,I-— —-[-'Puu

BA al

VMA h \—«L /
Po-07 U X X::m—"———{_‘x NXWAZJ Xr:msr INST.

ACC A CCR PC (8-15) OF INT ROUTINE
NEW ADD
PC (0-7)

FIGURE 16. MWait for interrupt instruction timing.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging of microcircuits shall
be in accordance with MIL-M-38510. 1In addition, all devices shall be in contact with
a conductive material which shorts all leads together to prevent electrostatic damage.

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.

6.2 Lomputer generated table. Tabie V, which forms a part of this specification,
is not printed herein because of its extreme length; and, even when presented as hard
copy requires conversion to on-line format. When the entire sequence of vector
groups is needed for driving devices as part of inspection, a test program output
should he citained in a form compatible with test system architecture (magnetic tape
format usuaily preferred). The preparing activity (or DESC, as its agent) may be
consulted for information on obtaining such output. For referee purposes, Rome Air
Development Center (RADC-RBE-2) and Defense Electronics Supply Center (DESC-ECS) each
maintain a limited quantity of dated, hard copy printouts of this table.

6.3 1Intended use. Microcircuits conforming to this specification are intended for
nriginal €guipment design appiication and logistic support of existing equipment.

6.4 Urdering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity, if applicable.

e. Requirements for packaging and packing (see 5.1). Appropriate level of
MIL-M-55565 must be specified.

f. Requivements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

6.5 Terms and definitions. The abbreviations, terms, symbols and definitions used
herein (including terms and symbols for device terminals) are defined in MIL-STD-1313,
MIL-STD-1331, and as follows.

Cleck inputs (g1, #2). These inputs are the two-phase non-overlapping clocks.

Address bus (AD-A15). These outputs are three-state bus drivers. When the output is
turncd off, it 7s essentially an open circuit. This permits the microprocessor to be
used in DMA applications.

Data bus (DB0-D7). The data bus is bi-directional, transferring data to and from the
memory and peripheral devices. It also has three-state output buffers.

Halt. When this input is in the low state, all activity in the machine will be
natted. In the halt mode, the machine will stop at the end of an instruction, bus
availahle will be at a one level, valid memory address will be at a zero, and all
other three-state lines will be in the three-state mode.
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Read/Write (R/W). This output signals the peripherals and memory devices whether the
microprocessor is in a read {high) or write {low) state. The normal standby state of
this signal is read (high). Three-state control going high will turn read/write to
the off (high-impedance) state. Also, when the processor is halted, it will be in
the off state.

Valid memory address (VMA). This output indicates to peripheral devices that there
is a valid address on the address bus. In normal operation, this signal should be
utilized for enabling peripheral interfaces. This signal is not three-state.

Interrupt request (IRQ). This input requests that an interrupt sequence be generated
within the machine. The processor will wait until it completes the current instruc-
tion that is being executed before it recognizes the request. At that time, if the
interrupt mask bit in the condition code register is not set, the machine will begin
an interrupt sequence. The index register, program counter, accumulators, and
condition code register are stored away on the stack. Next the microprocessor will
respond to the interrupt request by setting the interrupt mask bit high so that no
further interrupts may occur. Then a 16-bit address will be loaded that points to a
vectoring address which is located in memory locations FFF8 and FFF9, An address
]oaded at these locations cause the microprocessor to branch to an interrupt routine
in memory.

The halt 1ine must be in the high state for interrupts to be serviced. Interrupts
will be latched internally while halt is low.

The IRQ has a high-impedance pullup device internal to the chip; however a 3 k0
external resistor to Vgg should be used for wire-OR and optimum control of
interrupts.

Reset. The reset is used to reset and start the microprocessor from a power-down
condition resulting from a power failure or initial start-up of the processor. This
input can also be used to reinitialize the machine at any time after start up.

If a high level is detected in this input, this will signal the microprocessor to
begin the reset sequence. During the reset sequence, the contents of the last two
locations (FFFE, FFFF) in memory will be loaded into the program counter to point to
the beginning of the reset routine. During the reset routine, the interrupt mask bit
is set and must be cleared under program control before the microprocessor can be
interrupted by IRQ. While reset is low (assuming a minimum of eight clock cycles
have occurred) the microprocessor output signals will be in the following states:
VMA = Tow, BA = low, data bus = high impedance, R/W = high (read state), and the
address bus will contain the reset address FFFE. The reset control line may also be
used to reinitialize the microprocessor system at any time during its operation.
This is accomplished by pulsing reset lTow for the duration of a minimum of three
complete 62 cycles.

Three-state control (TSC). When the three-state control (TSC) line is a logic "1",
the address bus and the R/W tine are placed in a high-impedance state. VMA and BA
are forced Tow whenever TSC = "1" to prevent false reads or writes on any device
enabled by VMA. While TSC is held high, the ¢1 and 42 clocks must be held high and
low, respectively, in order to delay program execution (this is required because of
the bus lines being in an indeterminate state). Since the MPU is a dynamic device,
the 41 clock can be stopped for a maximum time PWH;, without destroying data within
the microprocessor. TSC then can be used in a short direct memory access (DMA)

application.

Bus available (BA). The bus available signal will normally be in the lTow state; when
activated, 1t will go to the high state indicating that the microprocessor has stopped
and that the address bus is available. This will occur if the halt line is in the

low state, or if the processor is in the WAIT state as a result of the execution of a
WAIT instruction. At such time, all three-state output drivers will go to their off
state and other outputs to their normally inactive level. The processor is removed
from the WAIT state by the occurrence of a maskable (mask bit 1 = 0) or nonmaskable
interrupt. Note that if TSC is in the high state, bus available will be low.
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Data bus enable (DBE). DBE is the three-state control signal for the microprocessor
data Bbus and wil] enable the bus drivers when in the high state. This input is TTL
compatible; however, in normal operation, it would be driven by the 42 clock. During
a microprocessor read cycle, the data bus drivers will be disabled internally. When
it is desired that another device control the data bus such as in DMA applications,
DRE should be held low.

Nonmaskable interrupt (NMI). A low-going signal on this input requests that a non-
mask-interrupt sequence be generated within the processor. As with the interrupt
request signal, the processor will complete the current instruction that is being
executed before it recognizes the NMI signal. The interrupt mask bit in the condition
code register has no effect on NMI.

The index register, program counter, accumulators, and condition code register are
ctored away on the stack. Next a 16-bit address will be loaded that points to a
vectoring address which is Jlocated in memory locations FFFC and FFFD. An address
joaded at these locations causes the microprocessor to branch to a nonmaskable
interrupt routine in memory.

NMI has a high-impedance pultup resistor internal to the chip; however, a 3k
external resistor to Vg should be used for wire-OR and optimum control of
interrupts.

Inputs IRQ and NMI are hardware interrupt lines that are sampled during g2 and will
start the interrupt routine on the g1 following the completion of an instruction.

The execution of a WAIT instruction speeds up the microprocessor's response to the
interrupt because the stacking of the PC, IX, ACCX, and the CCR is already done.
While the microprocessor is waiting for the interrupt, bus available will go high
indicating the following states of the control lines: VMA is low, and the address
bus R/W and data bus are all in the high-impedance state.

6.6 Logistic support. Lead materials and finishes (see 3.3), are interchangeable.
Ynless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number.

6.7 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4. 377" Troup C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D (see 4.4.3) generic data shall be on date codes no more than one year old and
on the same package type (see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not less than 36 months from the date of shipment.

6.8 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed Generic-Industry type. Generic-Industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have sYight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of Generic-Industry types
for MI!.-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Gereric-industry
type type
01 6800
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6.9 Handling. MOS microprocessors should be handled with certain precautions to
avoid damage due to the accumulation of static charge. These NMOS devices are
fabricated with a silicon gate technology, including input protection, which reduces
the susceptibility to damage. However, the following handling practices are
recommended:

a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment and tools.

c. Do not handle devices by the leads.

d. Store devices in conductive foam or conductive carriers.

e. Avoid use of plastic, rubber, or silk in areas where NMOS devices are
handled.

f. Maintain relative humidity above 50 percent.

6.10 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification, orders may be placed immediately.

6.11 Changes from previous issue. Asterisks are not used in this revision to
jdentify changes with respect to the previous issue due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0591-9)

Review activities:
Army - AR, MI
Air Force - 11, 19, 85, 99
Navy - 0S, SH
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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